BARD1: an independent predictor of survival in non-small cell lung cancer.
BRCA1 mRNA overexpression is correlated with poor survival in NSCLC. However, BRCA1 functions depend on the interaction with BARD1 for its stability, nuclear localization and ubiquitin ligase activity. Expression of alternatively spliced BARD1 isoforms that lack the BRCA1-interaction domain was found upregulated and correlated with poor prognosis in breast and ovarian cancer. These BARD1 isoforms are essential for proliferation of cancer cells in vitro. We investigated whether BARD1 isoforms are expressed in NSCLC. While in lung tissues from healthy controls BARD1 expression was undetectable on the mRNA level and protein level, we found two novel isoforms in addition to previously identified mRNAs expressed in all NSCLC samples tested. Furthermore, the pattern of BARD1 isoform expression was similar in tumor and morphologically normal peri-tumor tissues, and only one novel isoform π was specifically upregulated in tumors. Immunohistochemistry revealed that all 100 NSCLC cases tested expressed isoform-specific BARD1 epitopes, while BARD1 expression was undetectable in biopsies from healthy controls. Statistical analysis showed that the expression of epitopes PVC and WFS, present on isoform π, or epitope WFS alone, expressed on isoforms π, κ and β, were significantly correlated with decreased patient survival. These findings were corroborated in a mouse model of chemically induced lung cancer. Immunostaining of mouse tumors showed that BARD1 epitopes PVC and WFS were specifically upregulated in invasive, but not in confined lung tumors. Thus, BARD1 isoforms might be involved in tumor initiation and invasive progression and might represent a novel prognostic marker for NSCLC.